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NOT ,
. , NOT ,
$-$
( 2). , $([\mathrm{R}\mathrm{a}\mathrm{z}85])$ , $m$





$f$ : $\{0,1\}^{n}arrow\{0,1\}$ , $f$ AND, OR NOT
, – .
, $n$ , $O(\log n)$ ,
. - , AND OR (
) , . 1985 , $\mathrm{R}\mathrm{a}\mathrm{z}\mathrm{b}\mathrm{o}\mathrm{r}\mathrm{o}\mathrm{v}[\mathrm{R}\mathrm{a}\mathrm{Z}85]$
. Alon $\mathrm{B}\mathrm{o}\mathrm{p}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{a}[\mathrm{A}\mathrm{B}87]$
, . , , –
( , [Hak95, AM96, BU97, Juk97, ST97]). , Raz
$\mathrm{M}\mathrm{c}\mathrm{K}\mathrm{e}\mathrm{n}\mathrm{z}\mathrm{i}\mathrm{e}[\mathrm{R}\mathrm{M}97]$ , -NC $\neq$ -P . , NOT
[Tar87] - ,
( , [Va186, BNT95]).
, NOT ,
. ,
NOT . $\mathrm{M}\mathrm{a}\mathrm{r}\mathrm{k}_{0}\mathrm{V}[\mathrm{M}\mathrm{a}\mathrm{r}58]$ $n$
$\lceil\log(n+1)\rceil$ NOT . Beals, [BNT95]
NOT , , , NOT $\lceil\log(n+1)\rceil$ ,
, 2 $O(n\log n)$
. Santha $\mathrm{w}\mathrm{i}1_{\mathrm{S}\mathrm{o}\mathrm{n}}[\mathrm{s}\mathrm{w}93]$ , NOT
, . Raz $\mathrm{W}\mathrm{i}\mathrm{g}\mathrm{d}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{o}\mathrm{n}[\mathrm{R}\mathrm{W}89]$
, NOT , s
$O(\log n)$ , NOT




, , , NOT
,
– . , ,
:
$m$ $(\log m)\mathrm{s}(\log m\rangle$
$1/2$
,
NOT $\lfloor(1/6)$ log log $m\rfloor$ , .
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12
, [BT96, SW93] (sensitivity) -
, , Razborov [Raz85]
.
$f$ : $\{0,1\}^{n}arrow\{0,1\}$ , { $0$ , l}n , $w,$ $w’\in\{0,1\}^{n}$
, $f(w)=0$ $f(w’)=1$ $w$ w’ 1 , w W’
. , f $s(f)$ f
( , [BT96, SW93]). , NOT ‘-
, . , NOT
$f$ , C . , f
, $C$ NOT ,
NOT .
, C C





, [AM96] . ,
, . , 2
.
1.3





w $\{0,1\}^{n}$ . $i=1,$ $\ldots,$ $n$ , $w_{i}$ w $i$ . $\{0,1\}^{n\text{ }}$
$w$ w’ , $w_{i}\leq$ w( $i=1,$ $\ldots,$ $n$ , $w\leq w’$ .
, w\leq w’ w\neq w’ , $w<W’$ . $w$ $w’$ , $|\{i\in$
$\{1, \ldots, n\}|w_{i}\neq w_{i}’\}|$ Ham$(w, W)’$ . , S , $|S|$ S .
, , , 2 AND , 2 OR , NOT
. NOT , , .
$n$ $f$ : $\{0,1\}^{n}arrow\{0,1\}$ , w\leq W’ $w,$ $w’\in\{0,1\}^{n}$ $f(w)\leq f(W’)$
, $f$ . $n$ $\mathcal{M}$ .
, , .
C $w$ $C(w)$ . C C ,
size$(C)$ . $f$ , $f$ ‘– f ,
size$(f)$ . , $f$ , $f$ ‘– }$\backslash$ $f$
, $\mathrm{s}\mathrm{i}_{\mathrm{Z}\mathrm{e}_{mo}}n(f)$ . $t$ $f$ , NOT $t$
$f$ f $t$ ,
, $\mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}_{t}(f)$ . , f $t$
, .
3
( 2) . ,
.
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1 $n$ $f$ , f $G(f)=(V, E)$ .. $G(f)$ .
$\bullet$ $G(f)$ V { $0$ , l}n .
$\bullet$ $G(f)$ E $E=$ { $(w,$ $w’)|\mathrm{H}\mathrm{a}\mathrm{m}(w,$ $w’)=1$ $f(w)=0$ $f(w’)=1$ }. $\text{ }$
$G(f)$ , 1 f .
$G_{1}=(V, E_{1})$ $G_{2}=(V, E_{2})$ , $G_{1}$ $G_{2}$ $(G_{1}\cup G_{2})=$ ( $V_{s},$ ES)
$V_{s}=V\text{ }$ $E_{s}=$ { $(u,$ $v)|(u,$ $v)\in G_{1}$ $(u,$ $v)\in G_{2}$ } . , $G_{1}=(V, E_{1})$ $G_{2}=$
(V, $E_{2}$ ) , $E_{1}\supseteq E_{2}$ , Gl $G_{2}$ , $G_{1}\supseteq G_{2}$ .
.
2 f $n$ . $t$ ,






3 C NOT . C $w$ , w’ $C(w)\neq C(w’)$
. $C$ NOT $g$ , C’ g C’
C , $C|_{1}$ $C|0$ , $C$ g 1 $0$
. , , - .
(i) $C’(w)\neq C’(w’)$ ,
(ii) $\exists z\in\{0,1\}$ $C|_{z}(w)\neq C|_{z}(w’)$ .
$C(w)\neq C(w’)$ . $C’(w)\neq C’(w’)$ . $C’(w)=C’(w)’=a$
$(a\in\{0,1\})$ . $a=1$ , $C|\mathrm{o}(w)=C(w)\neq C(w’)=C|\mathrm{o}(w’),$ $a=0$ , $C|_{1}(w)=C(w)\neq$
$C(w’)=C|_{1}(w’)$ .
2 , , NOT NOT $\mathit{5}^{\underline{\backslash }}\backslash -$ }, 3
.
( 2) f $n$ . $C$ , NOT $t$
$f$ . , size$(c)=\mathrm{s}\mathrm{i}\mathrm{Z}\mathrm{e}_{t}(f)$ . C $t$
NOT . $C$ NOT ,
$g_{1},$ $\ldots,$ $g_{t}$
. , ,
. C $w$ , g $g(w)$ . $0\leq i\leq t\text{ }$. $u\in\{0,1\}^{i}$
, $C_{u}$ , $C$ NOT ‘- $g_{1},$ $\ldots$ , , $u_{1},$ $\ldots$ , , , NOT
$g_{i+1}$ $C_{u}$ . , $gt+1$ $C$ ,
, \mbox{\boldmath $\lambda$} , C\mbox{\boldmath $\lambda$} NOT 91 . $C_{u}$
.
$.(w, w’)\in G(f)$ . , $f(w)=0,$ $f(w’)=1$ $w<w’$ . , $0\leq i\leq t$ ,
$u\in$ { $0$ , l}i $C_{u}(w)=0$ $C_{u}(w’)=1$ . , $i$ C $w$ w’
NOT $gi+1$ , $0\leq j\leq i$ $=$
$g_{j}(w)(=gj(w’))$ $C_{u}(w)\neq C_{u}(w’)$ , , $C_{u}$ $C_{u}(w)=0$ $C_{u}(w’)=1$
. , $C_{u}(u\in\{0,1\}^{*}, |u|\leq t)$ $F’$
, $\bigcup_{f’\in F}\prime G(f’)\supseteq G(f)$ , , $f’$ \in F’ $\mathrm{s}\mathrm{i}_{\mathrm{Z}\mathrm{e}_{t}}(f)(=\mathrm{S}\mathrm{i}\mathrm{Z}\mathrm{e}(c))\geq \mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}mon(f’)$.
, F’ $\sum_{j=1}^{t}2^{j}+1+1=2^{t+1}$ –1=\alpha . , .
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4
$m$ $s$ CLIQUE$(m, S)$ , $X=\{x_{ij}|1\leq i<j\leq m\}$ $m(m-1)/2$
. (i, , $X$ $m$
– . CLIQUE$(m, S)$ $s$ ( , $s$
) , 1 . .
4 $m$ ,
$\mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}_{\mathrm{L}}(1/6)\log\log m\rfloor(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, (\log m)3(\log m)^{1/2}))>2^{(1/)}5(\log m)(\log m)1/2$ .
4 1/6 ( ). ,
.
5 $(\log m)3\sqrt{\log m}\leq s\leq m/2$ . , CLIQUE$(m, S)$ $m$ , NOT
$\lfloor(1/6)$ log log $m\rfloor$ .
( ) $k$ . $m$ $G=(V, E)$ m+k $G’=(V’, E’)$
$V’=V\cup\{u_{1}, \ldots, u_{k}\},$ $E’=E\cup\{(u_{i}, u_{j})|1\leq i<j\leq k\}\cup\{(v, u_{i})|v\in V, 1\leq i\leq k\}$ ,
CLIQUE$(m+k, s+k)(G’)=\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, s)(G)$ . , $k$
$\mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}_{t}(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m+k, s+k))\geq \mathrm{s}\mathrm{i}_{\mathrm{Z}\mathrm{e}_{t}}(\mathrm{c}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S))$ , 4 .
NOT $\lfloor(1/6)$ log log $m\rfloor$ ,
, . $\mathrm{F}\mathrm{i}\mathrm{s}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{r}[\mathrm{F}\mathrm{i}\mathrm{S}74]$ , Beals,
[BNT95] , $n$ , $\mathrm{s}\mathrm{i}\mathrm{Z}\mathrm{e}_{\lceil 0}\mathrm{l}\mathrm{g}(n+1)1(f)\leq 2\mathrm{s}\mathrm{i}_{\mathrm{Z}\mathrm{e}}(f)+O(n\log n)$
. , $m$ $m(m-1)/2$ , NOT
$\lceil\log(m(m-1)/2+1)\rceil\leq\lceil\log(m^{2}/2)\rceil\leq\lfloor 2\log m\rfloor$ , 4 5
, $\mathrm{P}\neq \mathrm{N}\mathrm{P}$ . , $F’=\{x_{1}, \ldots, x_{n}\}$ , $f$
, $\bigcup_{f’\in F’}G(f’)\supseteq G(f)$ , $\alpha\geq n$ , , $t\geq\log(n+1)-1$ , 2
$.\text{ ^{ }}$ .
, 41 , ,
( 6). 42 ,
2 4 .
4.1
$s_{1}$ $s_{2}$ . $m$ $G=(V, E)$ $s_{2}$ ,
, , $I(m, s_{2})$ . ,
, $m$ , $m(m-1)/2$ – .
$m$ , $\lfloor m/(s_{1}-1)\rfloor$ $m/(s_{1}-1)1$ , ,
2 , – 2
$s_{1}-1$ , , $O(m, s_{1})$ .
$s_{1}$ , , – $s_{1}$ .
$F(m, s1, S_{2})$ , $G$ $s_{1}$ $0$ , $s_{2}$
1 ,
. $F(m, s, s)$ CLIQUE$(m, S)$ , $s_{1}<s_{2}$ , $F(m, s_{1}, s_{2})$
. $F(m, s_{1}, S_{2})$ $f$ , f $I(m, s_{2})$ 1
, $O(m, s_{1})$ $0$ . Alon $\mathrm{B}\mathrm{o}\mathrm{p}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{a}[\mathrm{A}\mathrm{B}87]$ $3\leq s_{1}\leq s_{2}$
$\sqrt{s_{1}}s_{2}\leq m/(8\log m)$ , $F(m, s_{1}, s_{2})$ $(1/8)2^{(\sqrt{s_{1}}+}1)/2$
. , , – $s_{1}$ $s_{2}$
, $F(m, s_{1}, s_{2})$ , ,
, .
6 $s_{1}$ s2 , $64\leq s_{1}\leq s_{2}$ $s_{1}^{1/3}s_{2}\leq m/200$ . C
, , $I(m, s_{2})$ C 1 $h=h(s_{2})$ .
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, - .
(i) C $(h/2)2^{S^{1}/4}1^{/\mathrm{s}}$ ,
(ii) $O(m, s_{1})$ C $0$ $2/s_{1}^{1/3}\text{ }$ .
6 , [AM96]
. [AM96] , Razborov ,
DNF CNF , Alon $\mathrm{B}\mathrm{o}\mathrm{p}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{a}[\mathrm{A}\mathrm{B}87]$
. , $\overline{}$ ,
. , r ,
. [AM96] 1 ,
, . , , [AM96]
1 . , [AM96] , \triangle
, (
, (1) ). [AM96] $pl$ $r$
$l=\lfloor s_{1^{/\mathrm{s}}}^{1}/.4\rfloor,$ $r=\mathrm{L}^{30_{s_{1^{/3}}\rfloor}}1$ .
. , $w=m\mathrm{m}\mathrm{o}\mathrm{d} (s_{1}-1)$ . , [AM96] 1
, 7, 8, 9 10 .




8 $0$ , , $1-s_{1^{/}}^{1}3$
1 .
9 OR $\overline{\vee}$ ( , OR $0$




10 AND ‘- ‘- ( , AND 1
, $\overline{\wedge}$ $0$ ) , $((2rs_{2})^{l+1}(m-\iota-1)!)/(s_{2}!(m-s2)!)$ . $\square$
( 6) C $\mathrm{P}\mathrm{r}_{v\in I()}m,s_{2}[C(v)=1]\geq h(s_{2})$ , y $\mathrm{P}\mathrm{r}_{u\in O(m,s_{1}}$ ) $[C(u)=0]>$
$2/S_{1}1/3$ . C 6 (i)
.
8 , C –c $\mathrm{P}\mathrm{r}_{v\in I()}m,s_{2}[C(v)\neq\overline{C}(v)]\geq h(s_{2})$ , , $\mathrm{P}\mathrm{r}_{u\in O(m},s_{\text{ }}$ ) $[C(u)\neq\overline{C}(u)]>$
$1/s_{1}1/3$ . , 7 8, 9, 10 , C ,
$\frac{1}{\mathrm{o}}\min \mathrm{r}\frac{h(s_{2})m!}{\prime 0_{m\wedge}\backslash \prime+1’-\prime \mathrm{t}\backslash \dagger},\cdot$
.












size $\lfloor(1/6)$ log log $m\rfloor(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, (\log m)3(\log m)^{1/2}))>2^{(1/5)(}\log m)(\log m\rangle 1/z$ $\square$
$t=\lfloor(1/6)$ log log $m\rfloor,$ $s=(\log m)3(\log m)1/2,$ $M=2^{(1/)}5(\log m)(\log m)^{1/2}$ . $\alpha=2^{t+1}-1$
. C $t$ NOT , CLIQUE$(m, S)$ . ,
2 , $fi,$ $\ldots,$ $f_{\alpha}\in \mathcal{M}$ , $\bigcup_{i\in\{1,\ldots,\alpha}$ } $G(f_{i})\supseteq G(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, s))(*1)$ , $i\in$
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$\{1, \ldots, \alpha\}$ sizemon $(f_{i})\leq \mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}_{t}(\mathrm{c}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S))$ . , $f1,$ $\ldots$ , f\alpha $(*1)$
, , $i\in\{1, \ldots, \alpha\}$ $\mathrm{s}\mathrm{i}\mathrm{Z}\mathrm{e}_{mo}n(f_{i})\leq M$ .
, $m$ $G=(V, E)$ . $\iota_{\mathit{0}}=s,$ $l_{\alpha}=m$
, , $j=1,$ $\ldots,$ $\alpha-1$ , $l_{j}=m^{1/+}10(1/3)(j-1)/(\log m)1/6$ . , $l_{1},$ $\ldots,$ $l_{\alpha-}1$
$m^{(1/3)/}(\log m)^{1}/6$ . $t=\lfloor(1/6)$ log log $m\rfloor$ , $l_{\alpha-1}\leq m^{1/+}10(1/3)(2^{(}1/6)\log\log m+1)/(\log m)^{1}/6=$
$m^{1/10+2/3}<m^{9/10}$ , $m$ , $\iota_{0}<l_{1}<\cdots<l_{\alpha}$
. $j=0,$ $\ldots$ , \alpha V $\mathcal{L}_{j}$
, $L\subseteq V$ , $L$ $\mathcal{L}_{j}(L)$ .
, $\mathcal{L}_{j}=\{L\subseteq V||L|=l_{j}\},$ $c_{j(}L)=\{L’\subseteq L|L’\in \mathcal{L}_{j}\}$ .
$i\in 1,$ $\ldots,$ $\alpha$ , $L_{i}\in$ L, , v $i$ L, , $Li- l\in$
$\mathcal{L}_{i-1}$ (Li)( , $|L_{i-1}|=l_{i-1}$ $L_{i-1}$ L , v $L_{i-l}$
( , $l_{i-1}$ ), . $i$ L,
$I_{L_{i}}$ . $i\in 1,$ $\ldots,$ $\alpha$ , $L_{i}\in \mathcal{L}_{i}$ , $u$ $i$ L,
, L, $V_{1},$ $\ldots$ , K-l
(i) $|V_{i}|\in\{\lfloor|L_{i}|/(s-1)\rfloor, \lceil|L_{i}|/(s-1)\rceil\}$ $(i=1, \ldots, s-1)$ ,
(ii) $u$ , .
. , $i$ L, OL . 1
CLIQUE$(m, S)$ 1 , \alpha CLIQUE$(m, S)$ $0$
. , $i$ $L_{i}\in \mathcal{L}_{i}$ , $i$ $L_{i}$ 41
$I(l_{i}, li-l)$ - , $i$ L, 41
$O(l_{i}, s)$ – . , $s^{1/3}l_{i-}1\leq l_{i}/200$ , 6 ,
$O_{L_{i}}$ $I_{L_{i}}$ .
11 $i\in\{1, \ldots, \alpha\},$ $L_{i}\in \mathcal{L}_{i}$ . C $i$ $L_{i}$ $O_{L_{i}}$
$h$ 1 . , - .
(i) C $(h/2)2s^{1/3}/4$ ,
(ii) $i$ L, $I_{L}$, C $0$ $2/s^{1/3}$ .
( 4) $L\subseteq$ V , $L$ ,
$v_{L}$ . $\mathcal{L}0=\{L\subseteq V||L|=s\}$ , ,
$L_{0}\in \mathcal{L}0$ , $u<v_{L_{\mathit{0}}}$ , $(u, v_{L})\text{ }$ $G(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S))$ . ,
$i_{1}$
$\in\{1, \ldots, \alpha\}$ , $\mathrm{P}\mathrm{r}_{L\text{ }\in \mathcal{L}}$ $[\exists u<v_{L_{\text{ }}} (u, v_{L})\text{ }\in G(f_{i_{1}})]\geq 1/\alpha>1/2^{t+1}$ . ,
$\mathrm{P}\mathrm{r}_{L\mathrm{o}\in c_{\text{ }}}[f_{i_{1}}(v_{L_{0}})_{\neg}-1]\geq 1/2^{t+1}$ . ,
$L_{1} \in \mathrm{P}\mathrm{r}L_{1}[_{v\in I_{L}}\mathrm{P}\mathrm{r}[f_{i}1(v)=1]1\neg\geq\frac{1}{2^{t+2}}]\geq\frac{1}{2^{t+2}}$. (2)
, $\mathrm{P}\mathrm{r}_{v\in I}L_{1}[f_{i_{1}}(v)=1]\geq 1/2^{t+2}$ $L_{1}\in \mathcal{L}_{1}$ $L_{1}$ . , $h=1/2^{t+2}$ .
$h\geq 1/m$ . $L_{1}$ 11 , $\mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}_{m}on(fi1)\geq(1/2m)2^{s^{1/\mathrm{s}}}/4=$
$2^{(1/4)(m}\log)^{(}\log m)/2-1\log m-1>M$ , $\mathrm{P}\mathrm{r}_{u\in O}L_{1}[f_{i_{1}}(u)=1]\geq 1-2/s^{1/3}\geq 1/2$ .
$\mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}_{mon}(f_{i}1)\leq M$ , $L_{1}$ , $\mathrm{P}\mathrm{r}_{u\in}O_{L_{1}}[f_{i-l}(u)=1]\geq 1/2$ . (2)
,
$L_{1} \in \mathrm{P}\mathrm{r}_{\mathcal{L}_{1}}\lceil_{u\in}\mathrm{p}_{O}\mathrm{r}L_{1}[f_{i_{1}}(u)=1]\geq\frac{1}{2}\rfloor\geq\frac{1}{2^{t+2}}$ . (3)
, $\mathcal{L}_{2},$ $\mathcal{L}_{3},$ $\cdots$ .
12 $0<c_{1}<1,0<c_{2}<1$ . $c_{3}=\alpha$ . $fi,$ $\ldots$ , $.f_{c_{3}}$ , $\bigcup_{i\in\{1,\ldots,C}$ }$G(3f_{i})\supseteq$
$G(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S))$ , , M . ,
$i_{1},$
$\ldots,$
$i_{k}\in\{1, \ldots, c_{3}\}$ ,
$L_{k} \in \mathrm{P}\mathrm{r}L_{k}[_{u\in O}\mathrm{p}\mathrm{r}_{L_{k}}[fi1(u)=\cdots=f_{i_{k}}(u)=1]\geq\frac{1}{c_{1}}]\geq\frac{1}{c_{2}}$
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$\mathrm{P}\mathrm{r}_{u\in O}L_{k}[f_{i_{1}}(u)=\cdots=f_{i_{k}}(u)=1]\geq 1/c_{1}$ Lk\in Lk $\mathcal{L}_{k}^{bad}$ . 12
, $\mathrm{P}\mathrm{r}_{L_{k}\in}L_{k}[L_{k}\in \mathcal{L}_{k}^{bad}]\geq 1/c_{2}(*2)$ . $f_{i_{1}}(u)=\cdots=f_{i_{k}}(u)=1$ $u\in O_{L_{k}}$
. , $u$ $G(f_{i_{1}}),$ $\ldots,$ $G(f_{i_{k}})$ . CLIQUE$(m, s)(u)=$
$0$ , , $u$ $L_{k}$ 2 , $u$ $u^{+}$ ,
Ham$(u, u^{+})=1$ , , CLIQUE$(m, S)(u^{+})=1$ , $(u, u^{+})\in G(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S))$ .
, , $u^{+}\leq v_{L_{k_{-}}}$ . ,
$\forall L_{k}\in \mathcal{L}_{k}^{bad}\exists u\in O_{L_{k}}\exists u^{+}\leq v_{L_{k}}$ $(u, u^{+})\in G(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S))\mathrm{B}^{\mathrm{a}}\mathrm{o}(u, u^{+})\not\in$ $\cup$ $G(f_{i_{j}})$ .
$j\in\{1,\ldots,k\}$
,
$\forall L_{k}\in \mathcal{L}_{k}^{ba}d\exists u\in O_{L_{k}}\exists u^{+}\leq v_{L_{k}}$ $(u, u^{+})\in$ $\cup$ $G(f_{j})$ .
$j\in\{1,\ldots,C3\}/\mathrm{f}^{i_{1},\ldots,i_{k}}\}$
, $l\in\{1, \ldots, C_{3}\}/\{i1, \ldots, i_{k}\}$ , $\mathrm{P}\mathrm{r}_{L_{k}\in \mathcal{L}_{k}}bad[\exists u\in O_{L_{k}}\exists u^{+}\leq v_{L_{k}}$ $(u, u^{+})\in$
$c(f\iota)]\geq 1/c_{3}$ . $u\in O_{L_{k}}$ $(u, u^{+})\in G(\mathrm{f}\iota)$ , $\mathrm{f}\mathrm{i}(u^{+})=1$ . $u^{+}\leq v_{L_{k}}$ ,
$f\iota(V_{L}k)=1$ , , $\mathrm{P}\mathrm{r}L_{k}\in L_{k}[\mathrm{f}\mathrm{i}(v_{L_{k}})=1|L_{k}\in \mathcal{L}_{k}^{bad}]\geq 1/c_{3}$. , $(*2)$ ,
$l\in\{1, \ldots, c_{3}\}/\{i_{1,\ldots,k}i\}$ , $\mathrm{P}\mathrm{r}_{L_{k}\in}L_{k}$ [$L_{k}\in \mathcal{L}_{k}^{bad}$ $\mathrm{f}\mathrm{i}(v_{L_{k}})=1$ ] $\geq 1/C2C3(*3)$ .
$l$ – $i_{k+1}$ . $L_{k}\in \mathcal{L}_{k}^{bad}$ +l $(v_{L_{k}})=1$ $L_{k}\in \mathcal{L}_{k}$ $\mathcal{L}_{k}^{targ\mathrm{e}t}$
, $\mathrm{P}\mathrm{r}_{L_{k}\in}\mathcal{L}_{k}[L_{k}\in L_{k}^{target}]\geq 1/c_{2}c_{3}$ . ,
$\sum_{1\in \mathcal{L}_{k+}1}|\{L_{k}\in L_{k}(L_{k+}1)|L_{k}\in \mathcal{L}_{k}^{target}\}|=\sum_{L_{k}\in \mathcal{L}}targk\epsilon \mathrm{t}|\{Lk+1\in \mathcal{L}_{k+1}|L_{k}\subseteq L_{k+1}\}|$
.
, $L_{k}\in \mathcal{L}_{k}$ , $a$ , $(*3)$
,
( ) $=a \sum_{L_{k}\in \mathcal{L}\mathrm{L}}1target\geq a\frac{|\mathcal{L}_{k}|}{c_{2}c_{3}}=\frac{1}{c_{2}c_{3}}\sum_{L_{k+1}\in \mathcal{L}_{k}+1}|\mathcal{L}_{k}(L_{k+1})|$.
, $|\mathcal{L}_{k}(L_{k+1})|$ $L_{k+1}$ – $b$ ,
$\sum_{L_{k+1}\in \mathcal{L}k+1}|\{Lk\in \mathcal{L}k(Lk+1)|L_{k}\in c_{k}^{te}argt\}|$
$\geq$ $\frac{b|\mathcal{L}_{k1}+|}{c_{2}c_{3}}$ (4)
,
$\iota\in L\mathrm{P}\mathrm{r}k\lrcorner_{- 1}|_{L_{k}\in c_{k(}}\mathrm{p}\mathrm{r}[Lk\in \mathcal{L}^{t}arget]L_{k}.4-1)k\geq\overline{2c_{2}}\perp c_{3}|\geq\overline{2c_{2}C_{3}}\perp$ . (5)
,
$\sum_{\wedge}$
$| \{L_{k}\in \mathcal{L}_{k}(L_{k+}1)|L_{k}\in L_{k}^{te}argt\}|<\frac{|\mathcal{L}_{k+1}|}{2c_{2}c\mathrm{s}}b+|\mathcal{L}_{k+}1|(1-\frac{1}{2c_{2^{C}3}})\frac{b}{2c_{2^{C}3}}<\frac{b|\mathcal{L}_{k1}+|}{c_{2^{C_{3}}}}$
, (4) . , $\mathrm{P}\mathrm{r}_{L_{k}}\in c_{k}(L_{k+}1)[L_{k}\in \mathcal{L}_{k}^{target}]\geq 1/2_{C_{2}}C3(*4)$ $L_{k+1}\in$
$\mathcal{L}_{k+1}$ $L_{k+1}$ , $L_{k+1}$ $\mathcal{L}_{k+}^{de}n_{1}se$ . , $L_{k+1}\in \mathcal{L}_{k}^{d}7^{S}e$ ,
$\mathrm{P}\mathrm{r}_{v\in I_{L}k+1}[f_{i_{k+1}}(v)=1]\geq 1/2_{C_{2}C_{3}}$ . , $h=1/(2c_{2}C_{3})>1/m$ , $L_{k+1}$
11 , $\mathrm{s}\mathrm{i}\mathrm{z}\mathrm{e}_{mo}n(f_{i_{k+1}})>(1/2m)2s1/3/4>M$ , , $\mathrm{P}\mathrm{r}_{u\in \mathit{0}}L_{k+1}[f_{i_{k+1}}(u)=0]\leq 2/s^{1/3}\leq$
$1/4C_{123}cc$ . ( , 12 $\mathrm{c}_{1}c_{2}c_{3}\leq s^{1/3}/8$ . )
, , $L_{k+1}\in \mathcal{L}_{k\dagger}^{dn_{1}se}e$ , $\mathrm{P}\mathrm{r}_{u\in \mathit{0}_{L_{k+}}1}[f_{i_{k+1}}(u)=0]\leq 1/4_{C_{1^{C_{2\mathrm{s}}}}}c(*5)$ . $(*4)$
$L_{k} \in c_{k}(\mathrm{p}\mathrm{r}L_{k}+1)[_{u\in O}\mathrm{p}\mathrm{r}_{L_{k}}[fi1(u)=\cdots=f_{i_{k}}(u)=1]\geq\frac{1}{c_{1}}]\geq\frac{1}{2c_{2^{C_{3}}}}$,
, , $\mathrm{P}\mathrm{r}_{u\in \mathit{0}_{L_{k+1}}}[f_{i_{1}}(u)=\cdots=f_{i_{k}}(u)=1]\geq 1/2c_{123}cC(*6)$ $|,\mathrm{a}$ . , $(*6)$
$(*5)$ , $L_{k+1}\in \mathcal{L}_{k+1}^{dens}e$ , $\mathrm{P}\mathrm{r}_{u\in O_{L}k+\text{ }}[f_{i_{1}}(u)=\cdots=f_{i_{k}}(u)=f_{i}k+1(u)=1]\geq$
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$1/2c_{1}C_{2}c_{3}-1/4_{C_{1}}c_{2}C_{3}=1/4c_{1^{C_{23}}}c$. (5) 12 .




$L_{k}\in \mathcal{L}_{k}\mathrm{P}\mathrm{r}\lfloor_{u\in O}^{\mathrm{P}\mathrm{r}_{L}}k[f_{i_{1}}(u)=\cdots=f_{i_{k}}(u)=1]\geq\overline{2^{k^{2}(t+2)}}\perp|\geq\overline{2^{k(t+2)}}1$ . (6)
, $k$ . $k=1$ , (3) . $k=l$
, $k=l+1$ . ,
$L_{l}\in \mathcal{L}_{l}\mathrm{p}_{\mathrm{r}}\lfloor_{u\in O}^{\mathrm{P}\mathrm{r}_{L_{l}}}[f_{i_{1}}(u)=\cdots=f_{i_{l}}(u)=1]\geq\overline{2^{l^{2}(2)}}\perp t+|\geq\overline{2^{l()}t+2}\perp$.
$c_{1}=2^{l^{2}(+2}t),$ $c_{2}=2^{\downarrow(+}t2),$ $c_{3}=2^{t+1}-1$ , $4c_{1}c_{23}C\leq 2^{2+^{\iota^{2}}(+}t2$ ) $+\iota(t+2)+(t+1)\leq 2^{(+1)^{2}(t+2}\iota),$ $2C_{2}c_{3}\leq$
$2^{1+\iota}(t+2)+t+1=2^{(l+1)(t2)}+$ . , $c_{1^{C_{23}}}c\leq 2^{(1)^{2}(t+2}\iota_{+}$) $/4\leq 2^{(2^{t+})}(t+2)/412\leq 2^{2^{3t}}/8\leq 2^{2^{(1}}/2)\log\log m/8=$
$2^{\sqrt{\log m}}/8<(\log m)\sqrt{\log m}/8=S1/3/8$. , 12 ,
$L_{l+1} \in \mathrm{P}\mathrm{r}_{\mathcal{L}l+1}|_{u\in \mathit{0}}\mathrm{p}_{L}\mathrm{r}\mathrm{t}+1[f_{i_{1}}(u)=\cdots=f_{i\iota_{+}1}(u)=1]\geq\frac{1}{4c_{1^{C}23}C}|\geq\frac{1}{2c_{23}c}$ ,
,
$L_{l+1} \in c\mathrm{p}\mathrm{r}\iota+1|_{u\in O_{L_{l+}}}\mathrm{P}\mathrm{r}1[f_{i_{1}}(u)=\cdots=f_{i}l+1(u)=1]\geq\frac{\perp}{2(l+1)^{2}(t+2)}|\geq\frac{\perp}{2C_{2}c_{3}}\geq\overline{2^{(\iota_{+}1})(t+}\perp 2)$ .
$k=l+1$ .
$\mathcal{L}_{\alpha}$ V , k=\alpha (6) , $\mathrm{P}\mathrm{r}u\in \mathit{0}_{V}[\forall i\in\{1, \ldots, \alpha\}$ $f_{i}(u)=$
$1]>0$ . , $u\in O_{V}$ $u^{+}\in \mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S)-1(1)$ , $(u, u^{+})\in G(\mathrm{C}\mathrm{L}\mathrm{I}\mathrm{Q}\mathrm{U}\mathrm{E}(m, S))$ , ,
$i\in\{1, \ldots, \alpha\}$ , $(u, u^{+})\not\in G(f_{i})$ . , $(*1)$ . 4 .
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